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UP3Abstract Introduction: Snoring is ‘‘to breathe during sleep with harsh, snorting noises caused by
vibration of the soft palate’’. Naturally occurring or drug-induced sleep is a requirement for its
appearance. Snoring is the audible sign of increased upper airway resistance. It is known to be
an important clinical hallmark of OSA (Nakano et al., 2003) and, as such, may be a useful and
an easily accessible marker to screen for obstructive SDB.
Materials and methods: This study was conducted in the Department of Otorhinolaryngology
Head and Neck Surgery, Government Medical College, Srinagar and includes 37 patients who
presented in our OPD themselves with complaints of snoring or are referred from some other
speciality or institution. After thorough history taking and examination all patients were evaluated
with Muller’s maneuver, overnight polysomnography and intensity of snoring sound were measured
with the help of sound level meter. All patients with Muller’s maneuver documented soft palatal
obstruction and PSG documented snoring were distributed into two treatment groups 17 patients
in the Z palatoplasty group and 20 patients in the UP3 group depending on the grade of tonsillar
hypertrophy.ed.
212 Z. Beigh et al.Results: This study showed that there was a statistically signiﬁcant (P< 0.05) improvement in
the percentage of snoring and intensity of snoring after 3 weeks, 3 months and 6 months of treat-
ment in both Z palatoplasty and UP3 groups of patients.
Conclusion: This study showed that Z palatoplasty and UP3 are best treatment options for
patients with palatal snoring without tonsillar hypertrophy and with tonsillar hypertrophy respec-
tively.
ª 2014 Egyptian Society of Ear, Nose, Throat and Allied Sciences. Production and hosting by Elsevier
B.V. All rights reserved.Table 1 Age wise distribution of patients (n= 37).
Age (year) N % Age
20–30 02 5.40
31–40 10 27.02
41–50 24 64.86
>50 1 2.63
Mean ± SD 41.4 ± 7.2 (27, 52)
Table 2 Sex wise distribution of patients.
Sex No. of patients Percentage
Males 24 64.86
Females 13 35.13
Total 37 1001. Introduction
Snoring is commonly associated with abnormalities of the soft
palate or uvula. An overly long or ﬂoppy soft palate may
vibrate irregularly with airﬂow. This abnormal vibration
makes a sound snoring. Other sources may also contribute
to snoring and, for this reason, careful and complete evalua-
tion is imperative in order to direct effective treatment. Nasal
sources (deviated septum, inferior turbinate hypertrophy, pol-
yps, chronic and allergic nasal congestion), nasopharyngeal
sources (enlarged adenoids and nasopharyngeal growths), oral
sources (enlarged tongue base, small jaw, enlarged uvula or
tonsils), and throat and neck sources (ﬂoppy neck soft tissues)
may all contribute to snoring and to sleep apnea.
Snoring is commonly regarded as a laughable circumstance
or a source of irritation to the observer, about which little can
be done but to awaken the unwitting culprit. However, its
intrinsic clinical relevance has become increasingly obvious
in recent years. Snoring is the audible sign of increased upper
airway resistance.
Snoring may have several other side effects. Intense ﬂutter
of the upper airway structures may cause vibratory trauma,
resulting in early inﬂammation1 and permanent damage of
the pharyngeal tissues2,3 and adjacent vessels.4,5 To overcome
increased upper airway resistance, snorers signiﬁcantly
increase inspiratory muscle effort, as a consequence of which
nadir intra thoracic pressures may double or triple.6,7 Exces-
sive negative intrathoracic pressure increases cardiac afterload
by increasing myocardial transmural pressure8 and may facili-
tate gastro-esophageal reﬂux.9
Perhaps most importantly, snoring is a social nuisance.
Moreover, there is preliminary evidence to suggest that chronic
exposure to loud snoring may predispose bed partners to pres-
byacusis.10 Female snorers may feel embarrassed and stigma-
tized by their nocturnal behavior as snoring is intuitively
associated with the male gender.11
2. Materials and methods
This non randomized controlled study was conducted in the
Department of Otorhinolaryngology Head and Neck Surgery,
Government Medical College Srinagar and includes 37
patients who presented in our OPD themselves with com-
plaints of snoring or are referred from some other speciality
or institution. After clearance from institutional ethical com-
mittee and proper informed written consent from all patients,
they underwent thorough history taking and examination and
were evaluated with Muller’s maneuver, overnight polysom-
nography and intensity of snoring sound were measured with
the help of sound level meter.Muller’s maneuver was performed with the patient in the sit-
ting position after topical nasal anesthesia was achieved with
4% lidocaine and 0.5% ephedrine spray. A ﬂexible nasopharyn-
goscope was inserted through the anesthetized nasal cavity to
the lower oropharynx. Collapse of the lateral pharyngeal walls
(LPWs) and the base of tongue (BOT) was assessed during a
maximal inspiratory effort against a closed mouth and sealed
nose (‘‘reverse Valsalva’’). The nasopharyngoscope was with-
drawn to a level just cephalad to Passavant’s ridge. Collapse
of the soft palate (PAL) was assessed, again during a maximal
inspiratory effort against a closed mouth and sealed nose.
17 patients with palatal obstruction for snoring with grade
0 or grade 1 tonsillar size were treated with Z palatoplasty and
20 patients with palatal level of obstruction with grade 2, 3 and
4 tonsillar size were treated with uvulopalatopharyngoplasty.
Outcome of treatment was compared on the basis of snoring
percentage and net snoring sound intensity measured during
overnight polysomnography after 3 weeks, 3 months and
6 months of treatment. Net snoring intensity was calculated
by subtracting the intensity of background sound in sleep lab
room when patient was not present from intensity of snoring
sound with patient snoring in sleep lab room.
3. Result
(see Tables 1–4).
4. Discussion
In our study majority of patients were (64%) in age group 41–
50 years, majority of patients in our study were males (64. 86).
Table 4 Shows net snoring intensity before and after 3 weeks, 3 months and 6 months of treatment in various treatment groups.
Mean net intensity of snoring in dB procedure Before
treatment (dB)
3 weeks after
treatment (dB)
3 months after
treatment (dB)
6 months after
treatment (dB)
P value
Z palatoplasty (n= 17) 42 22 5 5 <0.05*
UPPP(n= 20) 43 22 11 11 <0.05*
* Statistically signiﬁcant.
Table 3 Shows percentage of snoring before and after 3 weeks, 3 months and 6 months of treatment in various treatment groups.
Percentage of snoring procedure Before
treatment (%)
3 weeks after
treatment (%)
3 months after
treatment (%)
6 months after
treatment (%)
P value
Z palatoplasty (n= 17) 72 21 11 11 <0.05*
UPPP (n= 20) 70 19 11 11 <0.05*
* Statistically signiﬁcant.
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pal ﬁnding of this study was that from the 1075 participants
who were not pre-selected from any one homogenous group
41.5% reported, or were reported to be, snorers. Of those snor-
ers, 69% were males and 31% were females (2.2:1).
All 37 patients were examined thoroughly and diagnosed as
having obstruction at soft palate level by Muller’s maneuver.
Weitzman et al. (1977),13 and Hill et al. (1978)14 were the ﬁrst
to report the use of ﬁber-optic endoscopy in awake state in
order to investigate pharyngeal collapse in patients with snor-
ing and sleep apnea.
Uvulopalatopharyngoplasty (UPPP)15; initially described
by Fujita and colleagues is used to correct obstruction at the
oropharyngeal level by modiﬁcation of the uvula, removal of
redundant pharyngeal and palatal tissue, and primary closure
of the posterior and anterior pillars to enlarge the retropalatal
airway. Z-palatoplasty (ZPP).16 Patients without tonsils and
with Fried-man tongue position (FTP) III and IV are poor
candidates for uvulopalatopharyngoplasty (UP3). Even when
combined with adjunctive hypopharyngeal techniques, results
are poor. A modiﬁed uvulopalatoplasty based on a bilateral
Z-plasty in treating patients without tonsils who have Snoring
and obstructive sleep apnea/hypopnea syndrome has been
developed by Friedman.
This study showed that patients in both treatment groups
showed a statistically signiﬁcant improvement in snoring per-
centage and net snoring intensity after 3 weeks, 3 months
and 6 months of treatment.
Tytherleigh et al. 17 study involved postal questionnaires
and a retrospective case note review. Between the years 1988
and 1995, 125 patients underwent a UPPP for snoring at the
Derriford Hospital, Plymouth, England, a large district gen-
eral hospital. The number of joint questionnaires returned
was 90. The number of patients who felt that their snoring
had improved after the operation within the ﬁrst year was
100%. Friedman16 25 patients treated with a modiﬁed
technique, Z palatoplasty were matched with 25 patients
previously treated with classic UP3. Subjective improvement
was found good for both groups, but objective clinical
improvement was signiﬁcantly better for the Z palatoplasty
group. Morbidity and complications for the experimental
group were comparable to the control group and to otherpublished series on UP3. The new technique is more successful
with acceptable morbidity for patients with snoring and
OSAHS than classical techniques.
5. Conclusion
Large randomized controlled studies are required to compare
results of various treatment modalities for snoring but this
study showed that snoring patients with palatal level of
obstruction for snoring and without tonsillar hypertrophy
should be treated with Z palatoplasty procedure and patients
with palatal level of obstruction for snoring and with tonsillar
hypertrophy should be treated with uvulopalatopharyngo-
plasty procedure.
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